The genus Pseudoplatystoma Bleeker consists of three species long recognized as: P. fasciatum (Linnaeus), P. tigrinum (Valenciennes), and P. corruscans (Spix & Agassiz), and five species recently recognized or described here: P. punctifer (Castelnau), P. reticulatum Eigenmann & Eigenmann, P. orinocoense n. sp., P. metaense n. sp., and P. magdaleniatum n. sp. The eight species form a monophyletic group with two clades that are supported by anatomical features (i.e., skeletal anatomy and myology). One clade (P. tigrinum and P. metaense) is restricted to the Orinoco and Amazon basins, and the other clade, comprised of the remaining six species, is found in the Guyanas, Orinoco, Amazon, and Paraná basins. The species are diagnosed on the basis of body shape, color pattern (e.g., bars, loops, and spots), skeletal anatomy, and vertebral numbers. Pseudoplatystoma punctifer and P. tigrinum) are sympatric in the Amazon Basin, P. metaense and P. orinocoense in the Orinoco Basin, and P. corruscans and P. reticulatum, are sympatric in the Paraná. Pseudoplatystoma magdaleniatum (Magdalena basin) and P. fasciatum (Guyanas) each occur as the only species of Pseudoplatystoma in their respective individual ranges. Pseudoplatystoma reticulatum may be sympatric with the two other species in the Amazon Basin, but we have no records of them being captured together in the mainstream or tributaries. All eight species are used as food in both commercial and subsistence fishing, and there is a moderate-sized ornamental fish market for the young and juveniles. A key to adults of the eight species is included.
Introduction
As recently delimited, the family Pimelodidae (Long-Whiskered Catfishes) is now restricted to about 30 genera and 90 recognized and known but unnamed species (Lundberg and Littmann, 2003) , all of which are found in the fresh waters of South America and the lower Isthmian regions. Pseudoplatystoma, the subject of this revision, is a monophyletic (Buitrago-Suárez, 2005 ) assemblage of boldly striped or spotted catfish populations placed in the family Pimelodidae. Standard references and catalogs record only three recognized species in the genus, P. fasciatum, P. tigrinum (e.g., Burgess, 1989, Lundberg and Littmann, 2003) . The diversity of this genus has been underestimated and their systematics are poorly known, in part, because geographic variation in morphology and coloration are displayed and because of a lack of taxonomic studies that firmly diagnose taxa and delimit species boundaries-a situation that has resulted in doubts of the status of such commercially important species as P. tigrinum. The absence of a critical review of the taxonomy reflects a lack of consensus on the number of species in the genus. Some authors consider P. tigrinum as a synonym or simply as a subspecies of P. fasciatum (Burgess, 1989) . Two of the nominal species do not have a designated primary type (P. fasciatum and P. corruscans), and another has no specified type locality (P. tigrinum) . Pseudoplatystoma fasciatum was considered a widespread species in classical works (e.g., Eigenmann & Eigenmann, 1889 , Eigenmann, 1912 Fowler, 1915; Schultz, 1944; Gosline, 1945; Miles, 1947; Ringuelet et al., 1967; Mago-Leccia, 1970; Dahl, 1971 , Lauzanne & Loubens, 1985 , with a range embracing each major river in the neotropics. However, every major drainage population differs in body shape, pigmentation, and anatomy. For example, the population in the Magdalena River, which is currently considered P. fasciatum (Eigenmann, 1922; Dahl, 1971) , is distinguished by having unbranched rays in the caudal fin, and a distinctive notch in the suspensorium, and has been isolated from the others species since the uplift of the Cordillera Oriental (13-11.5 mya, Hoorn et al., 1995) .
The species of Pseudoplatystoma reach large sizes and are familiar due to their distinctively marked color pattern. They often are referred to in the vernacular as "Bagre rayado" or "Pintadillo" (tiger catfish or tigershovelnose). Species of the genus also are recognized by having a depressed head, an occipital process extending backward to contact the predorsal plate, and a very long fontanel. They are found in diverse habitats (Reid, 1983 ) including large rivers, lakes, side channels, flooded forests, and floating meadows (Reid, 1983; Burgess, 1989) . The known distribution of Pseudoplatystoma includes the major river basins of South America: Paraná, Amazon, Orinoco, São Francisco, Magdalena, Rupununi, Essequibo, and Suriname (Burgess, 1989) . None of the nominal species has been reported from the Pacific basin.
Species of Pseudoplatystoma are of considerable economic value and a few studies have summarized their general biology (e.g., Loubens & Panfili, 2000) . Reports on general biology of Pseudoplatystoma cover reproduction and migration (Goulding, 1980; Reid, 1983; Loubens & Aquim, 1986; Kossowski & Madrid, 1986; Reyes & Huq, 1990; Goulding et al., 1996; Loubens & Panfili, 2000) , fishery biology (Cordiviola, 1966; Valderrama et al., 1988) , habitat and growth (Reid, 1983) , basic morphology (Diogo, 2005) , and as hosts for trichomycterids (Machado & Sazima, 1983) .
This work has several major aims: to recognize and diagnose the species of Pseudoplatystoma, to apply correct names to the recognized species, to map their distributions, and to provide color photographs of fresh specimens taken in the field. Our taxonomic conclusions have significant implications for both the ornamental and commercial fishing industries in South America, because catch data have not distinguished the eight species recognized here and the potential impact of fishers on species of Pseudoplatystoma remains unknown, but certainly not inconsequential.
Materials and Methods
Available holotypes were examined, measured, x-rayed, and photographed. The type specimens of P. tigrinum and P. punctifer (large, stuffed, and mounted specimens) were photographed and made available to us. To reduce ambiguity about names, neotypes were designated for those species with no available type specimens, e.g., P. fasciatum [the type of the genus] and P. corruscans. Species were determined, recognized, diagnosed, and described following the Morphological Species Concept. This concept follows a present research practice regarding the study of species diversity in the neotropics that emphasizes diagnosability or distinctness of populations over traditional geographically widespread, polytypic species (Lundberg et al., 2000) .
Morphometric measurements were made using needlepoint dial calipers. Measurements were usually made on the left side of the body, or on the right side depending on state and shape of preservation. Measurements were based on a truss network (Strauss & Bookstein, 1982; Bookstein et al., 1985) , and included five truss network cells determined by 12 landmarks (Fig. 1) . A total of 32 measurements were taken following the truss network protocol and are presented in Tables 1-8 . Principal Components Analysis (PCA) was applied to these measurements using JMP IN (Statistical Discovery Software™). PCA was used to recover statistically different species clusters within the collected morphometric data. To correct for the effect of size, all measurements were log-transformed prior to the application of PCA.
The etymology of Pseudoplatystoma is as follows: pseudes, (Greek) for false, platys (Greek), flat and stoma (Greek), mouth. Bleeker used a combination of characters to diagnose his new genus as follows (words in parentheses are ours) "Snout strongly depressed. Superior maxilla non-prominent. Intermaxillary (premaxillary) teeth minute, vomero-palatine teeth in four patches. Eyes in dorsal position. Nares anterior and tubulated. Long barbels. Spine (pectoral?) serrated, dorsal (spine?) slender. Anal fin short".
Other features noted in the literature (e.g., Ringuelet et al., 1967; Dahl, 1971; Mees, 1974) include: flat head with occipital region covered by thin skin; posterior occipital process contacting predorsal plate; fontanel of skull extends from middle of snout to posterior line of eyes, at this point it becomes a groove that reaches the occipital; pectoral fins have one spine and 8 rays; anal fin has one spine and 9 rays; caudal fin is forked with branched rays; branchiostegal rays 14-15. We reevaluated these features.
We found six unique characters to support the monophyly of Pseudoplatystoma: foramen formed by the epioccipital process and pterotic (Fig. 2) ; the articular has a flange or platform on its proximal lateral side (Fig. 3C) ; the articular presents a large fossa where a novel muscle originates (see Buitrago-Suárez, 2006 and Fig. 3A) ; the entopterygoid forms a straight angle (Figs. 4A and B) ; presence of a foramen between the parhypural and hypural at the joint with the compound centrum (Fig. 5) ; swim bladder expanded anteriorly with one appendicle departing from the anterolateral region on each side ( Fig. 6A-C) ; spotted caudal fin (Figs. 13 and 14) . BMNH 1971-29-92-93. Boc, basioccipital; ep, epioccipital; ex, exoccipital;  f, frontal; hy-f, hyomandibular fossa; par, parasphenoid; pro, prootic; pt, pterotic; pt-ep, pteroticepioccipital fossa; sph, sphenotic. Thick arrows point to the superficial extension of the lapillus (inner ear otolith), and small arrow points to the exit of the facial nerve. Scale 1 cm.
FIGURE 3.
A, posterodistal view of the lower jaw, P. fasciatum, BMNH 1971-299293. afq , articular facet of the quadrate; ar, articular; com, minute coronomeckelian bone; d, dentary. B, posteroproximal view of the lower jaw. C, posteroventral view (note the flange on the latero-proximal side). Arrow points to a fossa where a novel muscle originates (see Buitrago-Suárez, 2006) . Scale 1 cm.
FIGURE 4.
A, laterodistal view of the suspensorium, P. fasciatum, USNM 225437. br, branchiostegal rays; dmet, dermo-metapterygoid; ent, entopterygoid; fhnf, foramen for the hyomandibular ramus of the facial nerve; hc, hyomandibular condyle; hy, hyomandibula; ih, interhyal; iop, interopercle, op, opercle; po, preopercle; pth, posterohyal; q, quadrate; qc, quadrate condyle; syc, symplectic cartilage. B, anterior suspensorium; C, interopercle and associated bones. Scale 1 cm.
FIGURE 5. Caudal skeleton, P. fasciatum, USNM 225437. e, epural; h1-5, hypurals 1-5; hp, hypohyal; hs, haemal spine; ph, parhypural; pu1+u2, (pu1, preural 1) compound centrum; shp, secondary hypurapophysis; un, uroneural. Arrowhead marks a unique foramen between the parhypural and hypural 1 in Pseudoplatystoma. Arrow points to a variable depression in the species of Pseudoplatystoma. Scale 1 cm. As recognized here, the genus contains at least 8 species: P. fasciatum restricted to the Guyana region; P. punctifer (formerly recognized as P. fasciatum from the Amazon River); P. orinocoense, n. sp., (formerly P. fasciatum from the Orinoco basin); P. magdaleniatum, n. sp., (formerly P. fasciatum from the Magdalena River); P. reticulatum (formerly P. fasciatum from the Amazon and Paraná rivers); P. corruscans (from the Paraná and São Francisco rivers), P. tigrinum, restricted to the Amazon basin, and P. metaense, n. sp. (formerly P. tigrinum from the Orinoco River).
Additionally, we recognize two clades of Pseudoplatystoma (see Buitrago-Suárez, 2005) , both supported by anatomical characters. In the P. fasciatum clade (P. fasciatum, P. punctifer, P. orinocoense, P. magdaleniatum, P. reticulatum, and P. corruscans ) the anterior fontanel is almost entirely surrounded by the mesethmoid and frontals. The fontanel is surrounded by the mesethmoid, frontal, and supraoccipital in the P. tigrinum clade (P. metaense and P. tigrinum only) (Figs. 7 and 8) . A tooth patch covers the dorsal surface of ceratobranchial 5 and extends beyond 1/3 of the ventral region in the P. fasciatum clade. The tooth patch on ceratobranchial 5 covers only the dorsal surface in the P. tigrinum clade (Fig. 9 ). In the P. tigrinum clade, the lateral ethmoid bears a small process anteriorly (Fig. 8) . The process develops from a ventral elevation that serves as the site for a connection of a bundle of ligaments coming from the entopterygoid. The P. fasciatum clade lacks this process.
The presence of a median crest in the posterior process of the supraoccipital is uncommon in pimelodines. This feature does not distinguish unambiguously between the two clades, but is present in P. tigrinum, P. metaense and P. magdaleniatum (Fig. 7) .
FIGURE 7.
Posterodorsal region of the skull, P. tigrinum, SIUC 39229. ep, epioccipital; f, frontal; ff, frontal fontanel; so, supraoccipital; sop, supraocciptal process; pst, posttemporal; and pt, pterotic. Arrow points to a groove, arrowhead marks the small posterior fontanel. Scale 1 cm.
FIGURE 8.
Anterodorsal view of the skull of P. tigrinum, SIUC 39229. f, frontal; io1+2, infraorbital 1+2 (lacrimal sensu Lundberg & McDade 1986); let, lateral ethmoid; max, maxilla; mes, mesethmoid; n, nasal; pal, palatine; pre, premaxilla. Note the well developed process of the let. Scale 1 cm.
FIGURE 9.
Anteroventral elements of the branchial apparatus (A), P. fasciatum, ANSP 177346. B, ventral view of ceratobranchial 5, P. fasciatum, USNM 225437. bb3, basibranchial 3; cb3, ceratobranchial 3; cb4, ceratobranchial 4; cb5, ceratobranchial 5 and hb3, hypobranchial 3. Curved arrows point to the cb5 tooth patch. Scale 1 cm.
Pseudoplatystoma fasciatum (Linnaeus, 1766) ( Figure 10 , Table 1 Historical review. Linnaeus (1766) described Silurus fasciatus based on external morphology, including number of fin spines and rays, pigmentation, shape of the rostrum, and texture of the skin. Linnaeus mentioned in his original description the names of Gronovius and Seba, two reknowned cabinet owners (i.e., collectors) at that time. Linnaeus based his description on material owned by one of these gentlemen, apparently Albertus Seba. Engel (1961) and Boeseman (1970) tried to trace the ultimate destination of Seba's zoological material with the intention of helping taxonomists find type specimens. They concluded that only a small part of Seba's original material can be located accurately (Boeseman, 1970) . His collections may have found their way to museums in Leningrad, Berlin, Bremen, Stockholm, and The Hague (Boeseman, 1970) , as well as London and Paris. We have not been able to locate any type of Silurus fasciatus. An English translation of Linnaeus' original description is as follows:
"Posterior dorsal fin adipose. Anal fin with 13 rays, pelvics with 6 and spotted. Dorsal with 7 rays, caudal 17. Lower jaw short, rostrum flat and dark. Head long, flat, round anterior and reaching 1/2 the length of the body. Dorsum with black and white stripes on each side. Abdomen white. All fins sprinkled with black spots. Dorsal fin near the head, adipose near the tail. Habitat: Brazil and Suriname."
Linnaeus considered both Brazil and Suriname as the type locality of his Silurus fasciatus. We presume that the locality of Suriname is based directly on the collection that Seba made there in 1758 (Mees, 1974) , whereas the reference to Brazil is based indirectly through Seba from Marcgrave (Mees, 1974) . We follow Mees (1974:129) , the first revisor, in restricting the type locality of P. fasciatum to Suriname. Eigenmann (1888, 1889) described four subspecies of P. fasciatum from the Amazon basin; P. f. brevifile, P. f. nigricans, P. f. intermedium and P. f. reticulatum . The allocation and taxonomic status of these names has not been clarified despite their repetition in standard catalogs (see Gosline, 1945; Fowler, 1915; Mees, 1974) . Eigenmann and Allen (1942) , Ringulet et al., (1967) and Mees (1974) Geographic distribution: Guyana region, including the Essequibo and Suriname rivers and their tributaries, in the countries of Guyana, Suriname, and French Guiana (Guyana) (Fig. 11) . al., 6 December 1997 . BMNH 1866 , Suriname, purchased by Damon. BMNH 1971.729.92.93 , (2; 1 ds), Karanambo pools, Rupununi River, Guyana, R. H. Lowe-McConnell, 1971 . BMNH 1866 , Suriname, purchased by Damon. CAS 11626, (2) , Rupununi River, Guyana, C. H. Eigenmann, 1908. INHS 48974, (1 ds) , Mazaruni-Potaro, 5º59'07.5"N, 58º33'02.9"W, Essequibo River, Guyana, J. W. Armbruster et al., 19-20 October 1998. INHS 48973, (1) , large sandbar & small cataract, 31.9 miles SSW Rockstone, 05º31' 39.5"N, 58º37'43.6 Tables 1, 5 and 9); vertebral complex supporting Weberian apparatus longer than wide; skull at least 1/6 narrower than in other species; usually 10-11 dark vertical bars, relatively wider than similar species from Amazon River; white vertical bars fewer than black vertical ones; generally, darker dorsally than congeners; pectoral and pelvic fins darker with few or no spots; bars posterior to head and opercle relatively more loop-like than straight; first spinelet of anal fin contacts haemal arch of 24 th vertebra; conversely, it contacts haemal arch of 22 nd vertebra in P. punctifer from Amazon River; last five vertebral centra shorter than in other species.
Description: Maximum size recorded 900 mm TL. Body moderately slender, profile of head an acute triangle, almost flat anteriorly. In dorsal view, head margins almost parallel, widening anteriorly. Anterior margin of mouth rounded, covered by thick skin. Body widest at pectoral fins, and gradually diminishing in width to caudal peduncle. Table 9 . Snout-posterior occipital process 179.7 115. 8+28.7 80-197.4 Snout-posterior margin of the opercle 179.7 111. 3+29.5 87.3-194.8 Dorsal fin spine length 56.7 33.2+10 18.6-58.3 Pectoral fin spine length 76 45.5+13 27.8-80.3 . ..continued Pseudoplatystoma tigrinum (Valenciennes, 1840) ( Figure 12 , Table 2 )
Platystoma truncatum Six & Agassiz, 1829: 27, pl. 13a. Type locality: Brazil, Japer and Solomon. Lundberg & Littmann (2003) considered this name to be a senior synonym of P. tigrinum, based on the original description, plate, and locality. These authors retained the younger name P. tigrinum for purposes of stability. There has been virtually no use of P. truncatum since its original description, and it is treated here as a nomen oblitum (sensu Lundberg & Littmann, 2003 Anal fin terminus-adipose fin terminus 36.6 20. 5+6.7 14.4-36.6 Anal fin terminus-ventral caudal fin origin 17.9 11. 4+3.7 6.9-23.6 Anal fin terminus-dorsal caudal fin origin 34.4 21.3+5.9 15.9-39.2 Adipose fin terminus-ventral caudal fin origin 46.4 27. 4+7.8 19.4-51.6 Adipose fin terminus-dorsal caudal fin origin 26.2 17. 7+4.4 13.3-31.6 Caudal peduncle depth 31.9 17. 9+5.4 12.6-31.9 Number of vertebra 43 43. 2+0.83 42-44 Platystoma punctatum Valenciennes in Cuvier & Valenciennes, 1840: 20 [15 of Strasbourg Deluxe ed.] . Type locality: unknown.
Geographic distribution: Amazon River, Brazil, Colombia, Ecuador, Perú, and Venezuela ( Fig. 11) . Sept. 1978 .
Diagnosis: A species of Pseudoplatystoma distinguished by a combination of the following features: presence of loop-like bands connecting to, or extending to, dorsal region and continuing onto other side of body; loop-like bars form cells as noted in the original description (Cuvier & Valenciennes, 1840) . This unique feature allowed for the specific epithet of "tigrinum" because of the evident resemblance to the "Royal Tiger" (see Cuvier & Valenciennes 1840, p. 11 ); adipose fin with small spots and some loop-like bands; no discrete dark spots on side of body.
Description: Maximum size recorded 1300 mm TL. Head moderately narrow with a long fontanel extending from mesethmoid to supraoccipital. Body widest measurement at origin of dorsal fin. Loops covering sides and top of body and not extending beyond middle lateral region of body. No spots, straight or looplike bars on dorsal region of head. Pigmentation on ventral region of body ranging from whitish to yellowish. Spots on dorsal fin rays relatively larger than other species. Spots on the caudal fin more numerous (50-60 in P. tigrinum, 21-45 in P. punctifer; Figs. 13 and 14). Additional differences are described and compared with the other species in Table 9 . Color and pattern of adults are shown in Fig. 15 . Insertion maxillary barbel-eye 42. 6+8.4 32-58.6 Insertion maxillary barbel-joint pectoral spine 84. 3+16.9 61.7-117.3 Insertion maxillary barbel-joint dorsal spine 118. 8+24.4 169-184.7 Eye-joint pectoral spine 44. 9+8.6 33-62.7 Eye-joint dorsal spine 75.8+16 54.4-110.4 Joint pectoral spine-joint dorsal spine 50. 4+10.6 36.1-76.7 Joint pectoral spine-joint first pelvic ray 65. 4+15.7 42.6-95.1 Joint pectoral spine-joint last ray of dorsal fin 68. 4+15.3 46.4-98.8 Joint dorsal spine-joint first pelvic ray 51+12 Geographic distribution: Paraná River and São Francisco River (Fig. 17) Diagnosis: A species of Pseudoplatystoma distinguished by a combination of the following features: body covered by large spots distributed regularly in six to eight rows from posterior margin of opercle to tail; pale vertical bars on sides of body varying from 4-13; adipose fin containing 5 to 10 or no spots; caudal fin with few spots, some individuals with no spots on the ventral lobe; 44-47 vertebrae (see Table 9 ); surrounding region of both ventral and dorsal procurrent caudal rays with no spots.
Description: Maximum recorded length 1140 mm TL. Pseudoplatystoma corruscans has the same profile as other members of the P. fasciatum clade. Body somewhat stout. Viewed dorsally, widest measurement at level of dorsal fin origin, decreasing gradually to tail. Lateral sides of head almost parallel. Pigmentation dark brownish on top and sides of body and head, with spots distributed in rows. A row of spots may be present below lateral line. Pale vertical bars on lateral region of body from opercle flap to caudal peduncle, varying from 4-13 (modally 4-7). No straight vertical or loop-like dark bars. Dorsal region of head with no loops, a few individuals with spots. Dorsal fin rays bearing small spots. Pectoral fin dark and with no spots. Pelvic fin pale, and between 3-6 spots. Anal fin variable, pale, dark, or spotted. A comparison with other species is in Table 9 . Color and pattern of adults are shown in Fig. 18 .
Remarks: Swarça et al. (2005) reported the karyotype (2n = 56) for two populations (Paraná and Paraguay rivers) of P. corruscans in Brazil and noted differences in karyotype structures that might suggest cryptic species masquerading under one name. We have been unable to find trenchant phenotypic differences in specimens of P. corruscans examined from several locations in separate drainage systems and have no additional morphological data that might support the notion of cryptic species. Geographic distribution: Orinoco River basin, Venezuela (Fig. 17) . Diagnosis: A species of Pseudoplatystoma distinguished by a combination of the following features: well defined straight vertical bars along side of body, longer than those of P. fasciatum and P. punctifer; bars connecting to, or extending to, the dorsal region and continuing onto other side of body; vertical bars of anterior region straight and extending below dorsolateral dusky area; usually no spots below lateral line, some individuals with two or three spots; 39-41 vertebrae.
Description: Maximum recorded length 489.7 mm TL. Body moderately stout, profile of head an acute triangle or pointed toward lips, almost flat anteriorly. Head margins somewhat parallel when viewed dorsally.
Mouth rounded with mesethmoid, premaxilla, and lower jaw covered interiorly by thick skin. Viewed dorsally, body widest measurement at pectoral fins, and tapers gradually toward caudal peduncle. Dorsal margin from dorsal fin to adipose fin straight, dorsal margin posterior to adipose fin straight. Ventral margin from mouth to origin of anal fin straight. Posterior surface of head with thin skin leaving almost exposed grooves and roughness on the posterior region of cranium. Median fontanel short and covered by rough and thick skin. Anterior nostrils tubular and whitish, posterior ones with a whitish triangular flap.
Eyes in dorsolateral position, ovoid and located at middle length of head. Maxillary barbels long, reaching origin of pelvic fins, their color blackish dorsally and yellowish ventrally. Chin barbels short in adults, not reaching beyond pectoral fin origin, longer in juveniles (<250 mm), extending beyond tip of pectoral spine. Opercle with pale flap on its margin. Head and rest of body dark dorsal and laterally. Dark pigmentation reaching lateral line. Some individuals pale others yellow ventrally. Vertical bars distributed along side of body. Number of bars greater than in congeners from Guyana (P. fasciatum) (about 10 bars) and Amazon (P. punctifer) (about 11 bars) and varying between 10 to 14 with an average of 12. Last bar on caudal fin often boomerang-like. Generally, dark bars accompanied by whitish bars. Few individuals with one or two dark loops on posterior region of head. Dorsal fin with few spots on spine and rays. Adipose fin with few spots decreasing in size toward the margin. Pectoral and pelvic fins dark dorsally, pale ventrally. A comparison with other species is presented in Table 9 . Color and pattern of adults are shown in Fig. 20 .
Etymology: The specific epithet orinocoense refers to the Orinoco River, Venezuela, the drainage in which this species is endemic. Geographic distribution: Amazon River in Bolivia, Brazil, Colombia, Ecuador, Perú, and Venezuela ( Fig. 22) FIGURE 21. Pseudoplatystoma punctifer (Castelnau, 1855) , holotype, MNHN 1582. Illustration from original description. Table 9 . Color and pattern of adults are shown in Fig. 15 . Joint first pelvic ray-joint last dorsal fin ray 33. 8+13.9 20.9-82.3 Joint first pelvic ray-anal fin origin 64. 3+22.1 41.7-139.5 Joint first pelvic ray-origin adipose fin 66.3+23 42.6-149.6 Last dorsal fin ray-anal fin origin 77. 7+29.2 50.3-169.7 Last dorsal fin ray-adipose fin origin 67. 9+24.9 41.7-146.5 Anal fin origin-adipose fin origin 28. 7+10.9 19.1-67.5 Anal fin base length 24.8+8 15.5-55
Anal fin origin-adipose fin terminus 29. 5+10.1 18.8-68.6 Adipose fin origin-anal fin terminus 34. 3+11.8 23.7-76.6 Adipose fin length 20. 8+7.4 13.7-46.3 Anal fin terminus-adipose fin terminus 18. 2+6.4 12.2-40.4 Anal fin terminus-ventral caudal fin origin 11.2+4 5.7-22.6 Anal fin terminus-dorsal caudal fin origin 19. 5+6.5 12.3-40 Adipose fin terminus-ventral caudal fin origin 24. 8+8.7 15.4-54.3 Adipose fin terminus-dorsal caudal fin origin 16.6+6.3 9.9-37.2 Caudal peduncle depth 16. 5+5.4 11-34.8 Number of vertebrae 39. 4+0.83 37-40 Pseudoplatystoma metaense n. sp. (Figure 23 , Diagnosis: A species of Pseudoplatystoma distinguished by a combination of the following features: dark spots randomly distributed over dusky region on body (this pattern has been regarded mistakenly as the spotted condition of P. corruscans, and consequently, these two species often have been confused); side of body with few (no more than 5) straight dark vertical bars; fewer (2 or 3) loop-like bars than in P. tigrinum; adipose fin with fewer spots than in P. tigrinum (8-10, in P. tigrinum, 5-7 in P. metaense); surrounding areas over dorsal procurrent caudal rays also with fewer spots than in P. tigrinum; (8-10 in P. tigrinum, 5-8 in P. metaense); 35 vertebrae; pectoral and pelvic fins pale with no dusky pigmentation. Description: Maximum recorded length 528 mm TL. P. metaense has a narrow head and flat snout, somewhat expanded anteriorly. Viewed laterally, widest measurement at dorsal fin origin. Body tapers in depth gradually toward the tail. Dark pigmentation on dorsum and lateral sides from head to tail. Spots and vertical lines over the dusky region, sometimes a few spots on lateroventral white region. Rays of dorsal fin with few spots, spine pale with no spots. Pelvic fins pale and lacking spots, anal fin pale with few spots. Caudal fin with many spots (compare Figs. 14 and 15) . No loop-like or spots on dorsal region of head. A long groove or fontanel extends from middle length of mesethmoid to middle length of supraoccipital. Posterior process of supraoccipital with a conspicuous crest. Surface of the head rough posteriorly with a transverse groove. Surface of snout with reticulating/dendritic prolongations of the lateral line system as well as on cheeks, all over surface and posteriorly to the opercle. Maxillary barbels short, not reaching beyond opercle flap. Short posterior mental barbels extend beyond pectoral girdle.
Etymology: The specific epithet metaense refers to the type locality, Meta River, a tributary of the Orinoco River in Colombia and Venezuela. Joint first pelvic ray-joint last dorsal fin ray 55.9 47. 1+15.7 25.3-73.5 Joint first pelvic ray-anal fin origin 95.4 80. 4+26.5 51.2-134.6 Joint first pelvic ray-origin adipose fin 100.4 85. 1+27.7 55.3-148.1 ...continued Pseudoplatystoma magdaleniatum n. sp. (Figure 24 , Table 7 )
Geographic distribution: Magdalena River drainage, including Cauca River, Colombia (Fig. 25) . .7-54.9 Anal fin origin-adipose fin terminus 51.7 44. 6+14.4 25.4-75.8 Adipose fin origin-anal fin terminus 54.9 49. 9+14.8 25.4-75.8 Adipose fin length 37 32. 9+9.7 28.1-77.7 Anal fin terminus-adipose fin terminus 28.3 25.7+8.3 18.5-51.7 Anal fin terminus-ventral caudal fin origin 15.3 17+7.6 14.2-43.3 Anal fin terminus-dorsal caudal fin origin 31 28. 4+9.3 8.9-32.6 Adipose fin terminus-ventral caudal fin origin 36.5 33. 0+9.9 19.3-53.2 Adipose fin terminus-dorsal caudal fin origin 23.3 19.4+6.2 10.5-29.4 Caudal peduncle depth 28.7 24.8+7.7 15.1-39.7 Number of vertebrae 35 35+0 3 5 FIGURE 25. Distribution of Pseudoplatystoma magdaleniatum (black circles), type locality indicated by a star; and P. reticulatum (black squares), type locality indicated by a cross.
Diagnosis:
A species of Pseudoplatystoma distinguished by a combination of the following features: rays on dorsal and ventral lobes of caudal fin with fused branches or not separated as in other species of Pseudoplatystoma; wide, straight, dark vertical bars on sides; no loops on nape and associated areas; dorsal and ventral regions of pectoral fin pale with no spots; dorsal fin with few or no spots (sometimes 5 spots); 43 vertebrae; adipose fin with few large spots (6-7 spots); areas surrounding the procurrent rays of dorsal fin without spots; posterior region of the metapterygoid wider than in other species, forming a depression or notch in the dorsal margin of the suspensorium (Fig. 26A) .
Description: Maximum recorded length 1000 mm TL. Body elongate and slim. Anterior margin of head rounded. Posterior dorsal region of head rough and with distinctive grooves; supraoccipital process with a crest; median fontanel short, extending from middle length of mesethmoid to connection of frontals to supraoccipital. No rough skin on fontanel. Anterior nostrils short. Body pigmentation dark on dorsal and lateral sides with no clear delimitation between pale and dusky areas. Dark bars extending beyond the lateral line with pale bars. Bars connecting dorsally with those on the opposite side. Region posterior to dorsal fin with some median dark bars. Adipose fin with few and large spots. See Table 9 for a comparison with other species.
Etymology: Named for the Magdalena River, Colombia, to which this species is endemic. Insertion maxillary barbel-eye 55.1 54. 8+7.8 47.1-65.4 Insertion maxillary barbel-joint pectoral spine 123.4 130.5+20.6 103-158.7 Insertion maxillary barbel-joint dorsal spine 171.7 173.5+31.6 145.6-223 Eye-joint pectoral spine 72.4 73.6+16.3 56.7-95.5 Eye-joint dorsal spine 116.5 117. 1+21.7 97.4-150.6 Joint pectoral spine-joint dorsal spine 69.5 69+12.3 59.4-87.7 Joint pectoral spine-joint first pelvic ray 86.5 96. 3+26.9 75-137.5 Joint pectoral spine-joint last ray of dorsal fin 92.7 92. 6+18.7 77-120.9 Joint dorsal spine-joint first pelvic ray 64.6 67. 9+11.5 56.5-82.7 Dorsal fin base length 37.3 36.7+ 5.7 30.9-44.8 Joint first pelvic ray-joint last dorsal fin ray 46.3 47.5+7 41.3-55.8 Joint first pelvic ray-anal fin origin 104.6 100. 9+15.2 89.3-124.6 Joint first pelvic ray-origin adipose fin 102.7 104.7+18 86-134.4 Last dorsal fin ray-anal fin origin 120. Geographic distribution: Central Amazon and Paraná River in Argentina, Bolivia, Brazil, Paraguay, and Uruguay (Fig. 25) .
Holotype: MCZ 23813, 605 mm SL, Negro River, between Manaus and Moura, 3º8'N, 59º55'W, state of Amazonas, Brazil, N. Dexter and L. Agassiz, 12 October 1865.
Material examined: ANSP 53867, (2), Descalvados, Matto Grosso, Paraguay River. J. A. Rehn, September 1931 . BMNH 1934 , Paraguay River, near Asunción, Paraguay, purchased by G. Schouten, 1934 . FMNH 96053, (1), Delcalvados, Matto Grosso, Paraguay River, Brazil, Schmidt et al.,1926 . FMNH 58039, (1), Puerto Suárez, Bolivia, J. D. Haseman, 6 May 1909 . FMNH 72656, (1), Aregua, Paraguay River, 7 April 1909 , Paraguay River, Asunción bay, near Asunción, Paraguay, C. J. Brown, 27 December 1956. USNM 002114, (1) , Paraguay River. (Eigenmann & Eigenmann, 1889) , NRM 14068, 460.1 mm SL. Scale 10 cm. 4+7.4 36.4-53.9 Anal fin origin-adipose fin terminus 50.6 51.2+ 8.9 41.7-63.4 Adipose fin origin-anal fin terminus 56.1 55+9.6 47.4-69.9 Adipose fin length 46.2 41.1+6.9 32.7-50 Anal fin terminus-adipose fin terminus 24.7 26. 5+4.7 22.4-34.7 Anal fin terminus-ventral caudal fin origin 22.6 22+3.7 20.4-26.6 Anal fin terminus-dorsal caudal fin origin 33.8 33. 7+5.7 29.3-41.5 Adipose fin terminus-ventral caudal fin origin 33.6 36.9+7.1 32.6-47.5 Adipose fin terminus-dorsal caudal fin origin 24.6 27+6 27.2-35.8 Caudal Diagnosis: A species of Pseudoplatystoma distinguished by a combination of the following features: loop-like dark bars forming a reticulating pattern, never straight as in P. fasciatum, P. orinocoense and P. punctifer; dark, loop-like bars join those in the dorsal region of the body forming distinct cells; longer looplike dark bars, extending far below the lateral line; head shows either spots or loops; 42-43 vertebrae; anal fin always with spots; no clear demarcation between dark dorsal and pale ventral regions; lower jaw pointed.
FIGURE 27. Pseudoplatystoma reticulatum
Description: Maximum recorded length 605 mm TL. Viewed dorsally, head somewhat pointed on the anterior margin; dorsal lip expanding toward the midline. Generally, individuals are stout. Dark pigmentation on dorsal and lateral region of body extends below lateral line. No clear delimitation between pale and dark pigmentation of body. Dark loop-like bars all over the dark area from posterior opercular flap to caudal peduncle. Head with spots and bars from tip to nape. Dorsal fin spine and rays with spots. Anal fin spotted on each individual examined. Pectoral and pelvic fins dark dorsally, pale ventrally, with few spots; some individuals with dusky posterior margins on pectoral fins. Adipose fin with few spots (10-13 spots). Area around dorsal procurrent caudal rays with spots, ventral procurrent caudal rays without spots. See Table 9 for a comparison with other species. Color and pattern of adults are shown in Fig. 18 .
Etymology: The specific epithet reticulatum refers to the reticulating pigmentation pattern. have two or three spots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. orinocoense . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. fasciatum (Rupununi, Essequibo and Suriname rivers) . (b) First spinelet of the anal fin contacts the haemal arch of the 22 nd vertebra, 37-40 vertebrae, free discrete dark spots below the laterodorsal dark region (Fig. 15) , adipose fin with fewer (6 or 8) spots than on P. fasciatum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. punctifer (Amazon River and tributaries) .
Discussion
Unrecognized species of Pseudoplatystoma have been included under the names P. fasciatum and P. tigrinum for decades. Considering the wide distribution of both species, at least as regarded in the current literature, this classification results in an underestimation of diversity. Comparative analysis of the morphology of P. fasciatum and P. tigrinum throughout their ranges supports the prediction that each major river basin of the region (e.g., Guyanas) represents a different species. Thus, the P. fasciatum and P. tigrinum clades represent six and two different species, respectively. This brings the total number of species recognized in Pseudoplatystoma to eight. Two species (P. punctifer and P. tigrinum) are sympatric in the Amazon Basin, two (P. metaense and P. orinocoense) are sympatric in the Orinoco Basin, and two others, P. corruscans and P. reticulatum, are sympatric in the Paraná. Pseudoplatystoma magdaleniatum and P. fasciatum each occur as the only species of Pseudoplatystoma in their respective individual ranges. Pseudoplatystoma reticulatum may be sympatric with the two other species in the Amazon Basin, but we have no records of them being captured together in the mainstem or tributaries. Herein we restrict P. fasciatum to the Essequibo, Rupununi and Suriname rivers. Whether P. fasciatum, as envisioned here, was fractured as a result of vicariance events is difficult to test because the Guyanan Shield antedates the formation of the major river basins in northern South America (see Lundberg et al., 2000) . Dispersion, the other alternative, requires interconnections between Guyana-Amazonian as well as Guyana-Orinocoan rivers. Indeed, connections do exist among some of the rivers, i.e., Branco-Essequibo rivers (Guyana region) and some lowland interconnections in the state of Para (Brazil) that may have allowed Amazonian-Guyanan transfers (J. G. Lundberg, pers. comm.) . Whether transfers occurred or still exist at the present time is not known. Pseudoplatystoma fasciatum may have evolved after dispersion from the Amazon River and in isolation during the last glaciation in the Pleistocene (2 Mya.). Pseudoplatystoma orinocoense, a species described here as new, resembles P. fasciatum and P. punctifer. The color pattern and anatomy characters are somewhat similar in these three species and they form a clade within Pseudoplatystoma ([P. fasciatum + P. punctifer] + [P. orinocoense] Buitrago-Suárez, 2005). The Amazon and Orinoco rivers are connected by the Casiquiare Canal; hence, fish species interchanges between these two basins are certainly possible. Furthermore, life history studies on P. orinocoense and P. tigrinum (Orinoco River basin) suggest that these two species make short migrations (Escobar et al., in prep.) . Armbruster and Provenzano (2000) suggested that the Casiquiare canal has a recent origin. This suggestion coupled with observations of Escobar et al. (op. cit.) allows for a prediction that species of Pseudoplatystoma may have been isolated from one another for a much greater time period than previously thought. The same situation applies to P. tigrinum because it has been traditionally considered a widely distributed species throughout the Amazon and Orinoco rivers (Ringuelet et al., 1967; Mees, 1974; Schultz, 1944; Burgess, 1989) , and has been confused with P. reticulatum (see below PCA).
PCA showed complete separation of P. magdaleniatum from P. orinocoense (Fig. 28A) . PCA also showed an almost complete separation of P. magdaleniatum from P. fasciatum, but no separation between that species and P. puntifer. PC2 is most strongly and negatively affected by the dorsal fin base length and anal fin base length, and positively affected by the maxillary barbel length and the anterior chin barbel length. PCA showed complete separation of P. reticulatum from P. tigrinum (Fig. 28B) . PC2 is strongly and negatively affected by the dorsal fin base length and adipose fin length, and positively affected by the distance between the pectoral fin and pelvic fin. Separation of P. reticulatum and P. tigrinum is consistent with differences in morphology. These two species have similar pigmentation pattern represented by dark loops. PC analyses were not informative when P. fasciatum and P. punctifer were studied together. These two are presumed sister species and have a similar head and body shape. The same situation was observed when PCA was applied to P. corruscans (São Francisco River) and P. corruscans (Paraná River).
Cuvier and Valenciennes (1840) and Schomburgk (1841) commented on a structure noticed by Schneider on P. fasciatum from Suriname. Schneider (no date) observed a small hole on each side above the pectoral fin by which the abdomen presumably inflated. We did not find such a pore in the material examined, and moreover there is neither an internal organ associated with such a pore nor ducts connected to the skin that might allow any suggestion of the presence of external pores.
We have seen tiny young of Pseudoplatystoma being marketed in the ornamental fish trade in both North and South America. Individuals were too small for certain identification, but slight pattern and shape differences may indicate that more than one species is being imported. All the species are sold commonly in the numerous open fish markets throughout much of South America. Catch data from the different basins can now be better clarified to include all eight species of Pseudoplatystoma, and will allow for more accurate assessment of fishing impact on all the species.
